Nicotine and lipopolysaccharide stimulate the formation of osteoclast-like cells by increasing macrophage colony-stimulating factor and prostaglandin E2 production by osteoblasts.
Several studies have indicated that one of the causes of alveolar bone destruction with periodontitis is lipopolysaccharide (LPS) from the cell wall of Gram-negative bacteria in plaque and that tobacco smoking may be an important risk factor for the development and severity of periodontitis. The present study was undertaken to determine the effect of nicotine and LPS on the expression of macrophage colony-stimulating factor (M-CSF), osteoprotegerin (OPG), and prostaglandin E2 (PGE2) in osteoblasts, and the indirect effect of nicotine and LPS on the formation of osteoclast-like cells. Saos-2 cells were cultured with 10(-3) M nicotine, or 1 or 10 microg/ml LPS and 10(-3) M nicotine, for up to 14 days. The gene and protein expression of M-CSF and OPG were determined using real-time PCR and ELISA, respectively. PGE2 expression was determined using ELISA. The formation of osteoclast-like cells was estimated using tartrate-resistant acid phosphatase (TRAP) staining of osteoclast precursors in culture with conditioned medium from nicotine and LPS-treated Saos-2 cells and the soluble receptor activator of NF-kappaB ligand (RANKL). M-CSF and PGE2 expression increased markedly in cells cultured with nicotine and LPS compared with those cultured with nicotine alone. OPG expression increased in the initial stages of culture with nicotine and LPS but decreased in the later stages of culture. The conditioned medium containing M-CSF and PGE2 produced by nicotine and LPS-treated Saos-2 cells with soluble RANKL increased the TRAP staining of osteoclast precursors compared with that produced by nicotine treatment alone. These results suggest that nicotine and LPS stimulate the formation of osteoclast-like cells via an increase in M-CSF and PGE2 production and that the stimulation is greater than with nicotine treatment alone.